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Biological treatment ofhazardous wastes has the potential for
effective, practical, and economical remediation of some
Superfund sites and other hazardous waste problems. From a public
health perspective, this technology should allow for the treatment
ofenvironmental contaminants such that potential human health
effects are ameliorated, or indeed prevented, specifically by reducing
the amount and toxicity ofhazardous substances. Therefore, it is
important to recognize that the cleanup of contaminated soils,
sediments, and groundwaters is not only for improvement of the
environment, but is also a means by which human exposure and
human health risks can be reduced. To this end, the National
Institute ofEnvironmental Health Sciences (NIEHS) funds basic
and applied research in biodegradation and bioremediation
through its interdisciplinary Superfund Basic Research Program on
the premise that these model systems will one day by used to
decrease or prevent the risk to human health associated with haz-
ardous wastes. Basic research that seeks to identify principles
important to microbial detoxification and transformation ofenvi-
ronmental contaminants is an outgrowth of the program. A con-
ference on this subject was held at the NIEHS (23-26 April
1993), which brought together a diverse group of scientists in a
multidisciplinary framework to examine the current state of
knowledge, the research needs in biodegradation and treatment,
and the role ofthese processes in reducing the toxicity and expo-
sure to environmental contaminants.
Major advances have been made in the fundamental understand-
ing of, for example, the biotransformation ofperchloroethylene
(PCE) (Zinder), the molecular genetics of polychlorinated
biphenyls (PCBs) (Furukawa), the genetic adaptation oforganisms
to contaminants Janssen et al.) and the role of P450 enzymes in
contaminant transformation (Guengerich, Wackett). Reduction of
contaminant toxicity can be mediated by bacteria in the plant
rhizosphere (Shann), in the mammalian gut (Rafii and Cerniglia)
and by organisms widely distributed in soils and groundwater
(Kosson and Byrne, Semprini). In addition, dechlorination ofkey
congeners can significantly reduce the biohazardous component of
PCBs (Abramowicz). Once in the environment, human exposure
is a function of physical/chemical processes (Hunt et al.) and
bioavailability (Salkinoja-Salonen et al.). Knowledge of the
controlling factors for these processes can provide wider options
on treatment and cleanup approaches and aid in using risk-based
criteria for evaluating environmental contamination. We understand
a great deal about microbial processes in the test tube and much
less about the microbial processes in the environment. New tools
that will help us decipher the complex interactions in the
environment include computer simulations (Abriola and Chen)
and molecular biology (Tiedje et al.). These articles summarize the
invited presentations made at the conference by the authors. They
provide the reader with an up-to-date collection on the biotrans-
formation, fate, and transport of hazardous contaminants and
application ofthese principles for reducing toxicity and exposure
in the environment.
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